Discussion on Problems in Buckling Analysis of a Continua by Pedersen, Pauli & Pedersen, Niels Leergaard
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 16, 2017
Discussion on Problems in Buckling Analysis of a Continua
Pedersen, Pauli; Pedersen, Niels Leergaard
Published in:
Proceedings of the 30th Nordic Seminar on Computational Mechanics (NSCM-30)
Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Pedersen, P., & Pedersen, N. L. (2017). Discussion on Problems in Buckling Analysis of a Continua. In J.
Høsberg, & N. L. Pedersen (Eds.), Proceedings of the 30th Nordic Seminar on Computational Mechanics
(NSCM-30) (pp. 231)
30th Nordic Seminar on Computational Mechanics 
NSCM-30 
J. Høgsberg. N.L. Pedersen (Eds.)
2017
DISCUSSION ON PROBLEMS IN BUCKLING ANALYSIS
OF A CONTINUA
P. PEDERSEN AND N. L. PEDERSEN
Dept. of Mechanical Engineering, Solid Mechanics
Technical University of Denmark
Nils Koppels Alle´, Building 404, DK-2800 Kgs. Lyngby, Denmark
e-mail: pauli@mek.dtu.dk
Abstract. In linear buckling analysis the eigenvalue problem, that constitutes the back-
ground for estimating critical buckling load, is
([S0] + λ[Sσ])){∆} = {0} (1)
where [S0] is the initial global stiffness matrix and [Sσ] is the stress stiffness matrix
that is part of the tangential stiffness matrix, both obtained based on linear elasticity.
The matrix [Sσ] is obtained by a reference load vector {A¯} and a factor on {A¯} implies
the same factor on [Sσ]. The estimated critical buckling load vector is {A}C = λ1{A¯}
where λ1 is the lowest eigenvalue for the eigenvalue problem (1). From the assumption
of linearity between {A¯} and [Sσ] follows directly, that the critical buckling load vector
{A}C is independent of the size(norm) of {A¯}. This implies uncertainty in linear buckling
analysis, and this is illustrated by applying geometrical non-linear displacement analysis,
that shows that buckling load also depends on the norm of {A¯}. The relations between
the individual stress components in a finite element are unchanged for linear buckling
analysis. However, with geometrical non-linear displacement analysis this is not the case,
even assuming material linear elasticity. This also give doubts to the estimated buckling
load, obtained by linear buckling analysis. The geometrical non-linear buckling analysis
is based on the full tangential stiffness matrix [S¯t] that is separated in a gamma stiffness
matrix [S¯γ] and a stress stiffness matrix [S¯σ]. These matrices depend on a reference load
{A¯} and therefore the stiffness matrices contain a bar notation and must be determined
by iteration. The eigenvalue problem for non-linear buckling analysis is interpreted as an
extrapolation along the tangential stiffness matrix
([S¯γ ] + λ[S¯σ]){∆} = {0} (2)
Applying this approach for estimating non-linear buckling analysis, comparison to (1) is
used to show errors from linear buckling analysis, i.e., for initial uniform and unchanged
design the buckling load as a function of the size(norm) of reference load {A¯} is shown
not to be constant. A cantilever beam-column and a frame of two beam-columns are used
as examples.
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